Clindamycin is a lincosamide antibiotic active against most of the anaerobes, protozoans, and Gram-positive bacteria, including community-acquired methicillin-resistant Staphylococcus aureus. Its use has increased greatly in the recent past due to wide spectrum of activity and good bioavailability in oral form. Close to 20% of the patients taking clindamycin experience diarrhea as the most common side effect. Hepatotoxicity is a rare side effect. Systemic clindamycin therapy has been linked to two forms of hepatotoxicity: transient serum aminotransferase elevation and an acute idiosyncratic liver injury that occurs 1Á3 weeks after starting therapy. This article is a case report of oral clindamycin induced acute symptomatic cholestatic hepatitis and a brief review of the topic.
C
lindamycin is a bacteriostatic lincosamide antibiotic. It works primarily by binding to the 50S ribosomal subunit of bacteria and inhibiting protein synthesis. It has a broad spectrum of activity against anaerobic bacteria (90% of Bacteroides fragilis), Streptococci, Staphylococci, certain protozoa, and Chlamydia trachomatis. It is used to treat bone, soft tissue, head and neck, abdominal, respiratory, and pelvic infections (1Á6). It is metabolized and excreted by the liver. It has a half-life of 2Á2.5 h. However, in patients with liver failure, the half-life is prolonged and dose modifications are recommended (3) . Bioavailability of oral clindamycin is close to 50% (7) .
Common side effects of systemic clindamycin therapy are diarrhea, nausea, vomiting, abdominal pain/cramps, and metallic taste. Hepatotoxicity is a rare side effect of clindamycin. When hepatotoxicity occurs, it is usually a transient elevation of transaminases. There are only a handful cases of acute idiosyncratic liver injury after receiving systemic clindamycin therapy. Clindamycininduced liver injury is mediated by various apoptotic mechanisms that eventually result in cell death (8Á19).
Herein, we present a case of acute cholestatic hepatitis in a patient who received oral clindamycin for a urinary tract infection.
Case report
A 75-year-old Caucasian female with a past medical history of type 2 diabetes presented with fatigue, jaundice, and pruritus for 7 days. Ten days prior to presentation, she had a urinary tract infection that was treated with oral clindamycin, 450 mg every 6 h. Her symptoms started 3 days after she started taking clindamycin. Her home medications include metformin 500 mg twice daily. She does not take any over-the-counter or herbal medications. On admission, physical examination was significant for scleral icterus, jaundice with no other sequelae of chronic liver disease. Initial labs showed a total bilirubin 14.2 mg/dl, direct bilirubin 9.2 mg/dl, aspartate transaminase (AST) 315 U/L, alanine transaminase (ALT) 227 U/L, alkaline phosphatase (ALP) 296 U/L, and international normalized ratio (INR) 1.5. Evaluation was negative for viral hepatitis (HSV, EBV, and CMV viral serology) or autoimmune etiology (ANA, ASMA, and IgG levels were normal). CT abdomen and right upper quadrant ultrasound showed no obstructive etiology or vascular abnormality. She denied alcohol use. As there was a temporal relationship with clindamycin, it was discontinued due to suspected druginduced liver injury (DILI). She was empirically started on N-acetyl cysteine (NAC) 10,000 mg intravenously for 3 days, and pentoxyphylline 400 mg thrice a day. In the next several days, transaminase levels started to trend down but total bilirubin and INR worsened to 25 mg/dl and 2.5, respectively. At this point, a liver biopsy was obtained (Figs 1Á6) that showed moderate cholestasis (predominantly zone three), focal mild-to-moderate periportal chronic inflammation, mild sinusoidal mononuclear infiltrate, no ductopenia, and no significant fibrosis. She was started on solumedrol 125 mg intravenously twice a day. Over the next several days, the total bilirubin, INR, and transaminases trended down and her symptoms began to resolve. She was discharged home on prednisone taper over 4 weeks. At 4 weeks follow up, biochemical tests returned to baseline normal values.
In this patient, clindamycin was suspected as an etiology for DILI due to the following reasons:
1. There was a temporal association between clindamycin use and onset of symptoms. Fatigue, pruritus, and jaundice started 3 days after the patient started taking clindamycin. 2. Other causes of acute liver injury were ruled out. 3. There was no alternate etiology that would explain the liver injury. 4. Symptoms and labs improved after discontinuing the offending agent. 5. The pattern of liver injury and liver biopsy findings on histology also suggested a possible drug-induced injury, and no underlying liver disease.
Discussion and review
DILI is the leading cause of acute liver failure (ALF) in the United States (20) . Current epidemiologic data suggest that approximately 14Á20 new cases of DILI per 100,000 persons occur each year. Idiosyncratic DILI accounts for about 11% of the cases of ALF in the United States (10, 21). However, the actual incidence is probably much higher due to the difficulty of diagnostic challenges and lack of reporting of suspected cases (8, 21Á23). DILI can be dose related (as seen with acetaminophen) or idiosyncratic (dose independent). Idiosyncratic DILI will be discussed here in detail. While prescription medications are largely responsible for DILI, dietary supplements and OTC drugs are an increasingly recognized cause (20) . It develops independent of route of administration, dose of the medication, or duration of intake (9, 20, 21) . It has a wide spectrum of clinical and histological presentations (9) . Hepatocellular injury is usually manifested by significant elevations of serum aminotransferases, bilirubin, and ALP levels (8, 21) .
DILI is typically a diagnosis of exclusion. Obtaining a thorough medical history is important: non-specific symptoms including nausea, anorexia, fatigue; history of use of over-the-counter medications/prescription medications, herbal/dietary supplements; and jaundice (8, 20, 22) . Acute viral hepatitis (hepatitis A/B/E infection and, sometimes acute hepatitis C infection), biliary tract disorders, alcoholic or autoimmune hepatitis, and hemodynamic problems must be excluded (8, 24) . Liver biopsy usually does not provide a definitive diagnosis of DILI. A biopsy is primarily used to rule out other causes or support an alternative diagnosis (20, 25, 26) . However, a biopsy is recommended if autoimmune hepatitis is a high on the differential and if immunosuppressive medications are to be given (27Á29).
Once there is a strong suspicion for DILI, the suspected agent should be promptly discontinued, and supportive care should be provided along with timely consultation from a hepatologist or liver transplant center in severe cases (8, 20, 21) . There are no definite therapies available for idiosyncratic DILI; however, NAC could be considered in early-stage ALF adults (30) It has a relatively safe side-effect profile and was found to be efficacious in DILI of any cause especially in patients with encephalopathy (8, 20, 30) . Due to the risk of enhanced reaction of the body's immune system to an already exposed antigen, suspected hepatotoxic drug should not be re-challenged (8, 20, 21) .
Only a handful cases of systemic clindamycin-related DILI have been reported in the literature (31): 1. A patient developed liver failure after getting treated with clindamycin for an aspiration pneumonia. Elevated liver enzymes and synthetic function improved during his hospital stay after removing the offending agent (32) . Sepsis could have been a cofounding factor in this case. 2. Two patients developed cholestatic liver disease with bile duct paucity (ductopenia) after exposure to clindamycin and trimethoprimÁsulfamethoxazole, respectively (33). 3. Middle-aged female with StevensÁJohnson syndrome and intrahepatic cholestasis caused by clindamycin versus chlorpheniramine (34). 4. A case of mixed-type (hepatocellular and cholestatic) hepatic injury after 6 days of oral clindamycin treatment for dental infection. Biliary ductopenia was not noticed in this patient (35) .
Due to the increasing use of clindamycin and association of clindamycin to liver injury, efforts must be made to promptly identify the patients that develop signs and symptoms of liver injury. In these patients, it is necessary to have a low threshold to check liver functions if the patient has constitutional symptoms or scleral icterus develops (8, 20, 21, 24) . While transient increases in transaminases (AST/ALT) may be seen when many medications are initiated, these typically resolve spontaneously. When jaundice, coagulopathy, or encephalopathy develops, this portends a poor prognosis and the medication should be immediately discontinued. NAC therapy should be considered and there should be a low threshold for consultation or transfer to a liver transplant center should fulminant hepatic failure result (8, 20, 21) . Close to 40% of patients with drug-induced fulminant liver failure eventually require liver transplantation (20, 32, 36Á39) . About 15Á20% of DILI patients eventually develop chronic liver injury. Thus, close follow-up upon discharge is recommended (40) .
Despite recent advances in our understanding of DILI, many aspects of its pathophysiology and clinical impact remain unclear. Genomic studies like micro-RNA proteomics are currently being studied to create new biomarkers for DILI (21, 23) . Our understanding and management of DILI could further be improved with ongoing research and international multicenter collaborative efforts (22) .
Conclusions
This report highlights a rare but important complication of clindamycin treatment and should be considered in patients with an acute change in clinical status especially if jaundice/scleral icterus develops in the appropriate setting. Prompt discontinuation of drug remains the most important intervention and supportive care, if recognized early will result in satisfactory outcomes.
